Abstract Presented at
Second International Conference on Remediation of Contaminated Sediments
Venice, Italy
30 September - 3 October 2003

MICROANALYSISOF NY/NJHARBOR SEDIMENTS
USING SYNCHROTRON X-RAY BEAM S

K. W. Jones (Brookhaven Nationa Laboratory, Upton, NY 11973-5000 USA)
H. Feng (Montclair State University, Upper Montclair, NJ 07043 USA)

Sediments found in the New Y ork/New Jersey Harbor are widely contaminated with organic and
inorganic compounds of anthropogenic origin. As aresult, the environmentd hedth of the
Harbor has deteriorated and the efficient operation of the Port compromised by difficultiesin
digposing of sediments resulting from maintenance and improvements of navigationa channels.
Knowledge of the properties of the sediments on a micro-scae is useful in understanding the
trangport of contaminants through the environment, for developing effective methods for
sediment decontamination, and for subsequent beneficid use of the cleaned sediments. We have
investigated severd properties of these sediments using synchrotron radiation techniques. These
include computed microtomography using absorption and fluorescence contrast mechanisms, x-
ray microscopy, microbeam x-ray fluorescence, and Fourier transform infrared spectroscopy for
measurements of microgtructure, distribution of metas on individua sediment particles, and
chemicd forms of the contaminants on amicrometer scade. Results from these experiments will
be presented.

Typica results are shown here. They illugtrate some of the features of the synchrotron anaytica
techniques. The spatia resolution for the three examplesis 0.015, 0.005 and 0.0002 mm so that
heterogeneity can beinvestigated on individua grains. FTIR spectroscopy (Figure 1) is used to
investigate the chemica state of contaminants from the Harbor. The spectrum shows evidence
for C-H stretch bonds at about 2900 cnl that are attributed to the presence of petroleum
products. Soft X-ray microscopy (Figure 2) provides structurd information on colloidal-sze
particles aswell as chemicd fingerprints for carbonaceous materials based on absorption
(XANES) spectroscopy. The column at the left shows spectrafor naturd organic materids. The
top two rows of the other columns show absorption spectra and particle structures of sediment
particles after cleaning with a proprietary washing process. The bottom row shows results for
the untreated sediments. X-ray computed microtomography (Figure 3) gives three-dimensond
datathat defines the microgeometry of the sediments. The results can be used to modd the
sedimentation process and for redistic computations of contaminant trangport through this
porous medium.
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